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SUMMARY – Since war activities, the previously mixed population of Mostar, Bosnia and Her-
zegovina, live in segregated parts of the town based on ethnicity. Th e aim of this study was to examine 
diff erences in health risks and health status between populations of the two parts of the town. Health 
status of 300 randomly selected primary care patients was evaluated by practicing family physicians in 
two main primary care centers in West and East Mostar. Each group consisted of 150 patients. Data 
were collected between December 2013 and May 2014. Patients were evaluated for smoking habit, 
alcohol consumption, body mass index, blood pressure and laboratory measurement of fasting 
 glycemia. Family physicians provided diagnosis of chronic noninfectious diseases (hypertension, 
 diabetes mellitus, cardiovascular disease, malignant disease, depression, and alcoholism). Th e two 
groups diff ered according to age, income, employment status, and rate of alcoholism and hypertension. 
Alcoholism (OR= 4.105; 95% CI 2.012-8.374) and hypertension (OR=1.972; 95% CI 1.253-3.976) 
were associated with inhabitants of West Mostar, adjusted for age, employment and income status on 
logistic regression. In conclusion, ethnic diff erences between inhabitants of the two parts of the town 
might infl uence health outcomes. Th ese are preliminary data and additional studies with larger  samples 
and more specifi c questions considering nutrition and cultural issues are needed to detect the potential 
diff erences between the groups.
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Introduction
Th e breakup of Yugoslavia resulted in the estab-
lishment of the independent Republic of Bosnia and 
Herzegovina that, according to the Dayton agreement, 
consists of Federation of Bosnia and Herzegovina and 
Republic of Srpska. In the town of Mostar, situated in 
the Federation of Bosnia and Herzegovina, the previ-
ously mixed Croatian and Bosniak populations live in 
separate communities ever since combat activities dur-
ing the war. Mostar is a town with 113,449 inhabit-
ants1. People belonging to Croatian ethnicity (mostly 
of Catholic religious denomination) almost exclusively 
inhabit the west part of the town, whereas people with 
Bosniak ethnic background (mostly of Muslim reli-
gious denomination) inhabit the east part of the town.
Th e society of Bosnia and Herzegovina still suff ers 
from the consequences of war, which caused huge ma-
terial costs and left a large number of refugees, killed 
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or severely wounded people2,3. During the transition 
period, the whole population has been exposed to dif-
ferent psychosocial factors, psychological and physical 
stress, nutritional diseases, and lifestyle disorders that 
could infl uence development of diff erent diseases, es-
pecially chronic noninfectious diseases such as cardio-
vascular diseases, psychiatric disorders, gastrointestinal 
disturbances, and malignant diseases4-6. In an attempt 
to provide a basis for better treatment and prevention 
strategies, we conducted screening of health epidemio-
logical parameters among the citizens of Mostar. As 
diff erent religious and cultural backgrounds might be 
associated with various health behaviors and outcomes, 
we assumed that the two communities might show 
diff erences in health status. Such diff erences have been 
described in several similar contexts in other cultures 
such as Arab and Jewish populations7,8. Th ere are no 
studies that examined diff erences in epidemiological 
parameters based on ethnic relocation in the area of 
former Yugoslavia.
Th e aim of the study was to examine diff erences in 
health risks and health status in the populations of the 
two parts of the town twenty years after segregation, 
including alcohol abuse, smoking habit, incidence of 
chronic noninfectious diseases, malignant tumors, de-
pression and sociodemographic factors that infl uence 
health conditions of the general population.
Subjects and Methods
Participants were enrolled in the study between De-
cember 2013 and May 2014 by practicing family physi-
cians in the two main primary care centers in West and 
East Mostar. To prevent selection bias, every fi rst and 
last outpatient seen by the physician on a working day 
and fulfi lling the inclusion/exclusion criteria was en-
rolled. Evaluation was typically undertaken on one visit 
to the clinic; however, for non-fasting outpatients on 
the fi rst visit, a second visit was arranged to obtain fast-
ing blood samples. A total of 300 working-age patients 
(range 18-65 years) were included. Study protocol was 
approved by the Ethics Committees of the two primary 
care centers in East and West Mostar. After the purpose 
of the study had been explained, all participants pro-
vided their informed consent.
All participants completed a standardized face-to-
face questionnaire. Demographic data including age, 
education level, employment status, income, marital 
status, number of household members and area of res-
idence (East/West) were collected.
Patients were evaluated for smoking habit, alcohol 
consumption, body mass index (BMI), blood pressure 
and laboratory measurement of fasting glycemia. Fam-
ily physicians provided diagnosis of chronic noninfec-
tious diseases (depression, alcoholism, hypertension, 
diabetes mellitus, cardiovascular disease and malignant 
disease). In this part of the study, we analyzed patients 
based on socio-cultural eff ects, i.e. whether they were 
inhabitants of West or East Mostar. Each group con-
sisted of 150 participants.
Th ree readings of the sitting blood pressure mea-
sured on the left arm with mercury sphygmomanom-
eter were obtained. Th e mean of the readings was the 
fi nal blood pressure. Anthropometric measurements 
were taken after the participants had removed their 
shoes and heavy clothing and belts. Each subject’s 
height, weight and waist circumference (WC) were 
determined by a trained nurse. WC was measured at 
the level midway between the lower costal margin and 
iliac crest. BMI (weight [kg]/height [m2]) was calcu-
lated and classifi ed as underweight (<18.5 kg/m2), 
normal weight (18.5-24.9 kg/m2), overweight (25-
29.9 kg/m2), and obese (≥30 kg/m2)9. Th ere were no 
underweight patients in our sample.
Th e Alcohol Use Disorders Identifi cation Test-
Consumption (AUDIT-C) was used to assess the 
presence of alcoholism. Th e AUDIT-C questionnaire 
is a reliable and valid screening instrument. It consists 
of just three questions and usually takes about a min-
ute to complete. Th e cut-off  value used was ≥4 points 
for men and ≥3 points for women coding the presence 
of hazardous drinking10.
Depression was coded if the patient was currently 
on antidepressants or psychotherapeutic treatment for 
depression. Th e rest of the sample were evaluated with 
the Patient Health Questionnaire (PHQ-9)11. Th e Pa-
tient Health Questionnaire (PHQ) is a diagnostic tool 
for mental disorders that is quick and easy for patients 
to complete. It scores each of the 9 DSM-IV criteria. 
Each of the nine questions of the PHQ-9 was evalu-
ated on a 4-point rating scale, ranging from 0 (not at 
all) to 3 (nearly every day), summing up to a total score. 
Major depressive disorder was considered to be pres-
ent if the score was ≥10.
Hypertension was defi ned as being on current anti-
hypertensive drugs or having an abnormal blood pres-
sure reading according to the European Society of Car-
diology (ESC) Cardiovascular Prevention Guidelines12. 
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Diabetes was defi ned as being on antidiabetic drugs or 
having increased fasting blood glucose. Data on malig-
nant disease were obtained from medical records.
Eleven patients refused to participate in the study 
but there were no gender and age diff erences between 
these patients and those taking part in the study. Ex-
clusion criteria were age younger than 18 and older 
than 65, not having permanent address, being too ill to 
participate and inability to comprehend the questions. 
Sociodemographic characteristics of the sample are 
presented in Table 1.
Statistics
Data were analyzed using SPSS version 20.0. De-
scriptive statistics was performed for all variables ac-
cording to the part of the town. Two groups were com-
pared for sociodemographic variables, noninfectious 
diseases and measured parameters using c2-test. Lo-
gistic regression was used to adjust signifi cant diff er-
ences in health outcomes between the groups for so-
ciodemographic variables. Th e crude odds ratios 
(COR) were compared to adjusted odds ratios (AOR) 
and their 95% confi dence intervals (95% CI). Th e level 
of statistical signifi cance was set at p<0.05.
Results
Th e c2-test was performed to analyze diff erences in 
sociodemographic variables, chronic noninfectious 
diseases and measured parameters between the two 
Table 1. Sociodemographic data and diff erences between East and West Mostar 
Variable East, n (%) West, n (%) c2-test p
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groups. Comparisons between the groups are illustrat-
ed in Table 1 for sociodemographic variables and Table 
2 for addiction, chronic noninfectious diseases and 
measured parameters.
Table 3. Results of logistic regression analysis for alcoholism as dependent variable and inhabitation in East/West 
Mostar adjusted for confounding variables (age, income and employment)
Variable B WALD p OR 95% CI 
Crude OR
East vs. West 1.458 19.297 0.0001 4.297 2.242 8.234
Adjusted OR
East vs. West 1.412 15.071 0.0001 4.105 2012 8.374
B = coeffi  cient; WALD = Wald c2-test; OR = odds ratio; 95% CI = 95% confi dence interval
Table 4. Results of logistic regression for hypertension as dependent variable and inhabitation of East/West Mostar 
and confunding variables
Variable B WALD p OR 95% CI 
Crude OR
East vs. West 0.486 4.326 0.038 1.625 1.028 2.568
East vs. West
Adjusted OR*
0.803 7.434 0.006 2.232 1.253 3.976
East vs. West Adjusted OR**
-6.80
5.049 0.025 1.972 1.091 3.565
B = coeffi  cient; WALD = Wald c2-test; OR = odds ratio; 95% CI = 95% confi dence interval; *adjusted for age, employment and income; 
**adjusted for age, employment, income and alcoholism
Table 2. Diff erences in addictions, body mass index, chronic diseases and blood glucose between 
East and West Mostar 






















































Considering sociodemographic parameters, people 
from the west and east part of the town diff ered ac-
cording to age, employment status and income (Table 
1). Th e population from West Mostar was older. Th e 
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Herzegovina; 99% of Muslims and Roman Catholics 
are also self-identifi ed as Bosniaks and Croats, respec-
tively13. Th is is the fi rst report comparing these two 
entities for health outcomes twenty years after the di-
vision. Diff erences in health outcomes between the 
cultural and ethnic groups that inhabit the same terri-
tory have been previously described in other popula-
tions7,8. Both populations are Caucasian of mainly 
Slavic ancestry14, and genetic diff erences associated 
with recorded diff erences are not plausible, but cannot 
be completely excluded either.
Alcoholism has been causally related to more than 
60 diff erent medical conditions, in most but not all 
cases detrimental to public health, social, legal and 
economic consequences15. In 2010, the prevalence of 
alcohol abuse in the mixed population of Mostar was 
9.9% and the prevalence of alcohol addiction was 
2.1%2, which corresponds to the rate of addiction in 
the general population of the Federation of Bosnia and 
Herzegovina (2.3%). However, these data were not 
analyzed according to the ethnicity of the population16. 
Other available data point to a rate of 5% of alcohol 
abuse in the population of primary care patients17. Our 
fi ndings obtained in primary care patients correspond 
to those previously published.
Diff erences in the rate of alcoholism between the 
East and West Mostar patient populations (i.e. alco-
holism being diagnosed more frequently among the 
West Mostar inhabitants) could be interpreted based 
on cultural and religious background specifi cities of 
the two parts of the town. East Mostar is mostly in-
habited by the population of Bosniak with highly pre-
dominant Muslim religious denomination, whereas 
West Mostar is predominantly of Catholic religious 
background. While Muslim religious denomination 
strictly prohibits alcohol consumption, Catholics are 
more permissive to it18. Epidemiological studies have 
shown lower prevalence of alcoholism in the predomi-
nantly Bosniak (Muslim) in comparison with Catholic 
population19. Th e reference group theory provides a 
rationale explaining why people of diff erent religious 
groups display varying patterns of alcohol consump-
tion. Block et al. suggest that moderate alcohol con-
sumption is not proscribed by Catholic Church doc-
trine as there is no clear moral message against the use 
of alcohol20. A lower prevalence of Dupuytren’s con-
tracture, known to be associated with alcoholism, 
among Bosnian Muslim in comparison to Bosnian 
members of this group were more often employed, 
while in the group from East Mostar participants were 
more often unemployed or retired. East Mostar par-
ticipants had lower income, and the diff erence was 
biggest in the groups with lowest and highest income. 
Th e groups did not diff er according to gender, edu-
cation level, marital status or number of household 
members.
Signifi cant between-group diff erences were also 
found in the presence of alcoholism. Th e group from 
West Mostar was diagnosed with alcoholism more 
 often (30.7%) than the East Mostar population (9.3%). 
Th e association between the presence of alcoholism 
and inhabitation of a particular part of the town was 
adjusted for age, employment status and income by lo-
gistic regression (COR=4.3; AOR=4.1). Th e analysis 
showed that living in West Mostar increased the 
chances for alcoholism by 4.1 (Table 3).
Th e groups of East and West Mostar signifi cantly 
diff ered according to the presence of hypertension. 
Hypertension was more common in the population of 
West Mostar. Th is association was adjusted for age, 
employment status, income and alcoholism by logistic 
regression. Upon adjustment for age, employment and 
income, COR of 1.625 increased to 2.232. After alco-
holism was added to the model, OR changed to 1.972. 
Th e analysis showed that living in West Mostar in-
creased the chances for having hypertension by 1.972 
(Table 4).
Th ere were no signifi cant diff erences in the preva-
lence of diabetes mellitus, depression or malignant dis-
eases between the two parts of the town.
Discussion
Health status of the population of the Federation 
of Bosnia and Herzegovina is a refl ection of transi-
tional processes, i.e. demographic, social, economic, 
and epidemiological factors. During the war, combat 
activities resulted in strong and strict ethnic division 
within the town of Mostar. Th e town inhabitants had 
to change their home locations based on ethnic back-
ground or they had to leave the town. Accordingly, the 
town population decreased by about 13.2% between 
the 1991 and 2013 censuses1. Both ethnic groups are 
marked with religious and cultural diff erences. Based 
on the 2001 survey, there is very strong correlation be-
tween national and religious identity in Bosnia and 
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Serb and Croat men has been described21. Diff erence 
in alcoholism is also associated with fi nancial income, 
as described in a previous research22. Although comor-
bidity of alcoholism and depression is well known22, 
the two samples did not diff er in the prevalence of de-
pression.
Th ere were no signifi cant diff erences between the 
two patient communities in smoking habits, yielding 
rates similar to those in Bosnia and Herzegovina in 
general5. Religious, cultural and moral proscriptions 
considering smoking do not diff er between the two 
predominant religions.
Findings suggest that inhibiting eff ect by religios-
ity on deviance (including alcoholism) is more pro-
nounced in communities where the majority of popu-
lation are actively religious23. Th ere are assumptions 
about the increase of religiosity in all ethnic groups in 
the Federation of Bosnia and Herzegovina after the 
split of former Yugoslavia19, so we can expect an in-
crease in holding to religious and traditional cultural 
principles in both ethnicities24.
Other signifi cant diff erences between the two pop-
ulations were found for the diagnosis of hypertension, 
which was more prevalent in the population of West 
Mostar. Th e rate of hypertension in the general popu-
lation of the Federation of Bosnia and Herzegovina 
was 42.1% according to a 2012 report16. Religious 
backgrounds could probably be associated with nutri-
tion, alcohol consumption and BMI, all of these cor-
responding to higher blood pressure. Moderate drink-
ing has even been suggested to have a cardioprotective 
eff ect based on the eff ects on lipids and hemostatic 
factors, but the mechanism associated with this seem 
to apply only to those who have a pattern of regular 
drinking without heavy drinking occasions15.
Besides attitudes towards alcohol consumption, 
Muslim and Catholic religions also diff er according to 
fat intake. Consumption of pork meat is forbidden by 
Muslim religious practice and so is the usage of pork 
fat and all kinds of pork processed meat. Our results 
show that patients from West Mostar had higher rates 
of hypertension if they were younger than 50. Diff er-
ences in nutrition and rate of alcoholism (and maybe 
some other factors) could possibly lead to earlier de-
velopment of hypertension, while in the older age 
group other common risk factors were comparable in 
the two groups. Of note is that the two groups did not 
diff er according to BMI and that there were no under-
weight patients in the sample.
Study results revealed between-group diff erences 
according to economic factors. Th e patients from West 
Mostar earned more and were more often employed 
than the group of patients from East Mostar. General 
socioeconomic indicators pointed to a really diffi  cult 
situation in the whole Federation of Bosnia and Her-
zegovina because of continuous increase in the num-
ber of unemployed persons, low gross domestic prod-
uct, migrations, as well as a high rate of vulnerable 
groups in the general population (women, children, 
elderly, war victims and disabled persons)5,25,26. Our 
data point to even worse situation in the east part of 
the town of Mostar. Th e associations between socio-
economic status, dietary habits and health outcomes 
may diff er based on various ethnic and cultural factors, 
but these associations are generally underresearched27,28.
Besides hypertension, the most important chronic 
noninfectious diseases in the Federation of Bosnia and 
Herzegovina population are cardiovascular diseases 
and diabetes mellitus4,29. Th e groups did not diff er in 
the prevalence of diabetes, although there was a trend 
of higher blood glucose levels in the group from West 
Mostar. We may suppose that the same risk factors 
mentioned previously for hypertension are also of im-
portance here. Our sample did not show diff erence 
between the two ethnic groups according to the rate of 
depression either, which is not unusual since both 
groups share poor socioeconomic situation. Th e rates 
correspond to those in the general population17. Th e 
two groups actually diff ered only in the domains (alco-
holism, hypertension and nutrition) where religious 
and cultural issues could make the diff erence.
Limitations
Th e present study had several limitations. Th e size 
of the sample was modest. Our survey included only 
people attending primary care clinics; it therefore rep-
resented only those seeking medical care. Th e popula-
tion of patients in primary care would likely represent 
varying levels of acuity and a variety of economic 
backgrounds. Th e sample was randomized, but clearly 
could not represent exactly the situation in the two 
populations. Actual presence and level or religiosity 
was not assessed, which should be done in the future to 
confi rm our assumptions. We did not collect data on 
the volume of alcohol used or on the duration of par-
ticular illness. Our data refl ect screening of epidemio-
logical nature and need further exploration. Dietary 
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habits of the population should be studied in more 
detail. Furthermore, there may be additional factors 
not assessed in this study that infl uenced the diff er-
ences found between the two groups.
Conclusion
Nutrition, habits, religion, culture and health are 
inextricably intertwined30 and might infl uence health 
outcomes. Our data are preliminary, but raise several 
important questions that should be clarifi ed. Future 
studies should be performed in the general population, 
including larger samples of diff erent age groups and 
more specifi c questions considering nutrition and cul-
tural issues to detect the potential diff erences between 
the groups.
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Sažetak
UČINAK SOCIO-KULTUROLOŠKIH ČIMBENIKA NA MENTALNO ZDRAVLJE 
I ČESTE KRONIČNE BOLESTI U PACIJENATA OPĆE MEDICINE 
U ISTOČNOM I ZAPADNOM MOSTARU, BOSNA I HERCEGOVINA: PRELIMINARNI REZULTATI
I. Vasilj, M. Vasilj, B. Aukst Margetić, I. Curić, B. Sarić, B. Sarić, M. Martinac, D. Babić  i M. Bevanda
Ranije miješana populacija Mostara u Bosni i Hercegovini od rata živi u dijelovima grada podijeljenim na osnovi etničke 
pripadnosti. Cilj istraživanja bio je ispitati razlike u zdravstvenim rizicima i zdravstvenom statusu između populacija dvaju 
dijelova grada. Obiteljski liječnici dvaju domova zdravlja istočnog i zapadnog Mostara ispitali su zdravstveni status 300 slu-
čajno izabranih ambulantnih pacijenata. Svaka skupina sastojala se od 150 pacijenata. Podaci su prikupljani između prosinca 
2013. i svibnja 2014. godine. Prikupljeni su podaci o pušenju, konzumaciji alkohola, indeksu tjelesne težine, krvnom tlaku i 
laboratorijski mjerenoj glukozi natašte. Dijagnoze kroničnih nezaraznih bolesti (hipertenzija, dijabetes melitus, kardiovasku-
larne bolesti, maligne bolesti, depresija i alkoholizam) utvrdili su liječnici obiteljske medicine. Dvije skupine razlikovale su se 
prema dobi, prihodima, zaposlenju, zastupljenosti alkoholizma i hipertenzije. Alkoholizam (OR=4,105; 95% CI 2,012-
8,374) i hipertenzija (OR=1,972; 95% CI 1,253-3,976) povezani su sa stanovanjem u zapadnom Mostaru prilagođeno za 
dob, zaposlenje i zaradu u logističkoj regresiji. Zaključno, etničke razlike između stanovnika dvaju dijelova grada mogu 
utjecati na zdravstvene ishode. Ovo su preliminarni podaci i potrebna su dodatna istraživanja s većim uzorcima i specifi čnim 
pitanjima vezano uz prehranu i kulturološka pitanja za otkrivanje mogućih razlika među ovim skupinama.
Ključne riječi: Zdravlje; Socijalne odrednice zdravlja; Bosna i Hercegovina; Etničke skupine; Religija; Kuturološka raznolikost; 
Alkoholizam; Hipertenzija
